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SWAN PORTLAND CEMENT 
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HOW IT IS MANUFACTURED 

P ORTLAND CEMENT is said to be a compound consisting chiefly of 
silicates and aluminatcs of lime, produced by the calcination to incipi¬ 
ent vitrification of a mechanical mixture of shell or limestone and 
clay or similar materials containing the requisite chemical constituents. 
The clinker thus produced is subsequently ground to a more or less 
impalpable powder known commercially as Portland Cement. 

The process of manufacture may be divided into three distinct ope¬ 
rations, as follows— 

fl) The intimate blending or mechanical mixing of the raw materials. 

(2) The conversion of the mixed raw materials into a cement clinker by 

calcination; and 

(3) The pulverisation of the calcined product to enable it to combine 
with water and thereby set and harden. 

After being quarried the clay is placed in trucks and hauled into 

the works. On arrival it is dumped into a storage pile at the side of 

the first grinding mill. The shell or limestone is also hauled up to the 
works and dumped, in the first instance, into underground storage bins. 
From here it is taken by belt conveyors and elevators to a storage bin 
close to the clay pile. All materials having been sampled by the labora¬ 
tory staff, certain proportions of clay, shell, stone and water are fed 
into the tube mill where they become mixed and ground into a mud-like 
mixture which, after emerging from the mill, falls into a sump. Hourly 
samples are taken from the end of the finishing mill. These are exam¬ 
ined for calcium carbonate content, percentage of moisture, and fineness 
of grinding - this in order that the proportions of the mixture can be 
controlled. On leaving the tube mill the mixture, which is new called 
slurry, is pumped into three mixing basins. Here again the mixture is 
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sampled and certain quantities, according to the final mix required, are 
dumped into the storage silos, ready for calcination or “burning,” as it 
is called in practice. From the storage silos the slitrry is pumped up 
into rotary kilns. The kilns are constructed of boiler plates in the form 
of a long tube. One of them is 120 feet long and six feet in diameter 
and the other two 190 feet long and nine feet six inches in diameter, 
being lined throughout with firebricks. The kilns run on trunnions, and 
are set at a slight angle from the horizontal, so that the slurry, which 
enters at the higher end, gradually works its way down to the lcVver end 
(assisted by the slow rotary motion of the kiln) where it comes into 
contact with the fire. The intense heat required to fuse the mixture is 
obtained from Collie coal. The coal as received from the collieries is 
first of all thoroughly dried by passing it through a rotary dryer. It is 
then passed through a grinding mill, which reduces the coal to an im¬ 
palpable pow r der. The latter is dropped into storage bins just above the 
kilns, and from there the coal is extracted by means of a screw extractor 
and blown into the mouth of the kiln through a pipe by means of a 
blower. After passing through the fire, the mixture, which has now been 
“clinkered,” falls into a conveyor and is conveyed to the outside clinker 
pile for maturing. 

After having been matured for a certain time the “clinker,” as it is 
now called, is taken and ground together with a small percentage of 
gypsum (to control setting qualities) into the finished article, Portland 
Cement. This is accomplished by passing it through a combination tube 
mill. Hourly samples are taken from the end of this mill, and tests 
made for fineness of grinding, setting time, etc. Leaving the mill the 
cement is passed along to the storage silos, and from thence on to the 
bagging machine. 

The bagging machine is of the “Bates” type, which fills and weighs 
the bags in one operation. The bags are sewn in a special manner as 
specified under the “Bates valve bag” patent, which enables the bag to 
be filled with cement after it has been sewn up. As soon as the correct 
weight is in the bag it automatically cuts out the cement supply and the 
operator releases the bag and allows it to fall on to a travelling belt 
which runs underneath. 

From the belt the bags are taken to the stacks ready for the final 
testing. The local company guarantees all its cement to pass the British 
Standard Specifications, and the excellence of its products can be judged 
by the inspection of the “Cement Test Certificates” issued by the W.A. 
University, many of which show that the 3 to 1 cement mortar tests for 
three days go over 360 pounds/square inch and increase to over 450 
pounds/square inch at seven days. This is considerably more than asked 
for in the British specifications. 
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WHAT IS CONCRETE? 

Concrete — a manufactured stone — is made by mixing together with 
water, Portland Cement, sand, and stone (or gravel). Various propor¬ 
tions are used, depending on the use to which the concrete is to he put. 
About half an hour after mixing these materials together, the mass begins 
to stiffen until, in from half a day to a day, it becomes so hard that 
you cannot dent it with the hand. By a month the mass is hard like 
stone — indeed, harder than most stones. 

In large construction jobs, where great strength is required, the pro¬ 
portions of the mixture to be used are gone into very carefully, so that 
the greatest strength can be obtained from the materials available. The 
greatest strength is obtained when there are little or no voids in the 
resulting concrete. This mixture is rarely obtained as the voids in 
each load of stone and sand vary a little, so in order to be absolutely 
safe it is as well to use a little more cement than will just fill the voids. 
For general work it has been found that a mixture containing 4 parts 
of stone, 2 parts of sand, and 1 part of cement gives a very strong 
concrete—this is commonly called a 4:2:1 mix. In explanation of the 
term “voids” used above, the following explanation may be of interest. 

If we imagine a square box measuring one yard in every direction 
filled with broken stone (see Fig. 1), one can plainly see that however 
tightly we pack the stone in there will always be some empty spaces 
(or voids as they are termed) left between the stones. Methods have 
been devised whereby we can ascertain the volume of these spaces and 
thus obtain the volume of sand required to fill them up. It will be seen, 
therefore, that this quantity of sand can be put into our yard cube box 
as well as the broken stone (see Fig. 2). Likewise, it will be seen that 
in the sand there arc also a great number of smaller voids to be filled 
up, and it is these spaces that haive to be filled with cement, which is 
ground extremely fine to fulfil this purpose. If, then, we ascertain the 
volume of voids in the amount of sand required for our broken stone, 
we know the quantity of cement that will be required; and it will be 
seen that this cement will also go into the same box as in Fig. 3. There¬ 
fore, using a 4:2:1 mix, as mentioned previously, the following quan¬ 
tities would be required to make four cubic yards of concrete: 

4 cubic yards Broken Stone 
2 cubic yards Sand 
1 cubic yard Cement. 
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CONCRETE ON THE FARM 

Every day concrete is being more extensively adapted to all phases 
of our industrial life, and it is being more and more appreciated by the 
progressive farmer that by its use work becomes easier and cleaner and 
increased production is the inevitable result. Farming is becoming more 
and more an exact science, and only good methods which will stand the 
test of time are considered as satisfactory today. 

The strength of concrete can be made to suit all requirements, so 
that there is not a structure that could not use concrete, plain or steel 
reinforced, with advantage. Once a floor or wall is built in concrete it 
should be there for all time. Let us remind you that the old historical 
aqueducts built during the Roman Empire are standing today, a monu¬ 
ment to the performance of concrete — and there is no reason why the 
simple structures about the farm should not be just as sound and durable. 

There is no great skill demanded. In fact, by following a few simple 
rules, any practical man can carry out a first-class job at the first attempt. 

In addition to being strong, durable, and easily handled, concrete is 
quite a cheap form of construction. The only materials required in addition 
to the cement are sand, broken stone, and water. All of these can gene¬ 
rally be obtained in the locality. The timber forming needed during the 
placing of the mass is recoverable and can always be used again else¬ 
where. Then, after the work is finished, it will cost nothing to keep 
the job maintained in perfect order and condition. 

It is, in addition, proof against fire and weather, white ants and 
vermin, and may even be made proof against acids and other chemical 
reactions. 

Of the many uses to which concrete may be applied, we suggest the 
paving of paths and yards, the floors to dairies and piggeries, the con¬ 
struction of water tanks, silos, troughs and bins, sheep and cattle dips, 
fence posts and drains, and a hundred and one other items too numerous 
to enumerate. 

No better pavement can be put down in the stock yard or anywhere 
carrying heavy traffic. Mud and dust are entirely forgotten, and a con¬ 
crete pavement is readily cleaned down. Where water is plentiful it 
may be hosed down, and by having suitably arranged side gutters, the 
waste water is led away to a properly constructed cesspool or manure 
pit. Where water is not available, the pavement can be regularly swept 
down with a hard broom, and the rain depended on to wash it down 
occasionally. This hard sweeping or washing will never wear out the 
surface as it would with other pavements, and the result means that 
cleanliness is easily maintained, which must be reflected in the health and 
hardiness of the stock. It has furthermore been established that the 
manure recovered in this way is rich in plant food — much richer than 
that taken from the old-fashioned earth yard. Then, if it is led through 
concrete gutters to a well constructed pit, none is lost and the quantity 
recovered is naturally much greater. 

Probably the dairyman has led the way in the use of concrete on 
the farm. All up-to-date milking sheds have concrete floors, and many 
use in addition feed manger and alleyways constructed in the same 
material. 

The dairy itself has a cement floor, and the result is a sanita;ry con¬ 
dition which protects the milk and the cream from spoiling, as was so 
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often the case when the old' earthen or wooden floors were in use. 
Moreover, the quality and quantity of produce is much improved when 
the stock are well cared for, and it is recognised today that well con¬ 
structed water tanks and troughs, stalls and mangers, and clean yards 
are essential if first-class condition is to- be maintained in the herd. 

Then the problem of the preservation and storage of fodder is an¬ 
swered by the use of concrete silos and bins. The elimination of wooden 
floors and walls to the barns goes a long way^ towards keeping down 
the mice and other vermin, a'nd thereby saving a great deal of wastage 
and pollution of fodder that is so often; met with. With the present high 
prices, every saving means money, and the thinking farmer cannot afford 
to overlook consideration of these facts. 


THE ESSENTIALS OF 
GOOD CONCRETE 


To obtain success in concrete work, the great essentials are: — 

(1) that the materials be perfectly clean and sharp, the best of their 
respective kinds; 

(2) that they be thoroughly mixed in proportions carefully determined, 
and 

(3) that the cement be used fresh, or if it must be stored, that it 
be not exposed to the passage of moist air; 

(4) that the concrete be placed in its position immediately after it 
is mixed. Cement sets very quickly, and once it begins to set it 
would render the concrete useless if afterwards disturbed. 

In mixing the quantity of materials required for a given job, calculate 
the cubical contents of the concrete work when completed and provide 
the same number of yards of stone. It will be found that the sand is 
absorbed without adding to the measurement, and it will also be found 
that wastings and leavings will about equal the bulk of cement that is 
afterwards added. 

Materials for Concrete 

Before describing the actual process of mixing and placing concrete, 
it will be as well to have a clear understanding as to the nature of the 
materials to be used, and how these are best selected. 

Portland Cement 

Cement is sent from the factory in bags, each bag contains approxi¬ 
mately 94 pounds of cement, as 24 bags go to make up one ton. 

It is important that the cement be stored in a dry place. Once wet 
it becomes hard and lumpy, and in this condition it is useless. If, how¬ 
ever, the lumps are caused by pressure in storing, the cement may be 
used with safety. Lumps thus formed can be easily broken by a blow 
from the back of the shovel. In storing cement, place a few wooden 
blocks on the floor, and lay boards over them and then stack the cement 
on top of them, covering the pile with a tarpaulin. Never, in any cir¬ 
cumstances, keep cement on the bare ground, or stack it directly against 
the outside walls of buildings. 

Sand 

Do not use very fine sand. If there is a large quantity of fine sand 
handy, obtain coarse sand and mix the two together in equal parts. This 
mixture is as good as coarse sand alone. Besides being coarse the sand 
should be clean and free from vegetable matter. The presence of dirt 
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can generally be detected by rubbing a little on the palm of the hand. 
Another method is to fill a fruit jar to a depth of about four inches 
with sand and then fill to the top with water. After the jar is well 
shaken, the contents should be allowed to settle for about two hours. 
The sand will sink to the bottom, but the mud, which can be easily 
recognised by its colour, will form a distinct layer on top of the sand. If 
the layer of mud is more than one half inch in thickness, the sandi should 
not be used unless it is first washed. An easy method to wash sand is 
as follows: Build a loose platform about ten to fifteen feet long, with 
one end about a foot higher than the other. On the lower end ajnd 
sides nail a piece of 6x2 timber on edge, so as to hold the sand. .Spread 
the sand over this platform to a thickness of about three or four inches, 
and wash with hose. The washing should be started at the higher end, 
and the water allowed to run through the sand and over the 6x2 piece 
of wood at the end. 

Stone or Gravel 

This is known as the “coarse aggregate” of the concrete, and care 
should be taken in its selection. The pebbles of gravel should be exam¬ 
ined to see that there is no clay on their surface. The presence of a 
film of clay around the stones prevents the “bindingV of the cement. If 
necessary, the gravel can be washed in a similar manner to that described 
for sand. 

The size of stone or gravel to be used will be governed by the form 
of construction contemplated. For foundations or any large structure 
anything^ from £ inch to 2\ inches in diameter can be used. For thin 
walls, i inch to 1 inch stones should be used. 

Gravel should not be indiscriminately used as though it were all 
coarse aggregate, for it contains varying proportions of sand, which 
should be taken into account in the measurement of quantities. This 
can be effected by screening on a sieve of about f inch mesh th.rougli 
which the small sand will pass. Thus separated, the two grades of material 
can be included in their proper proportions. 

Broken Bricks 

Hard burned broken bricks are quite satisfactory to use for aggregate 
in cases where great strength is not essential. Care should be taken to 
avoid bricks containing sulphur and unslaked lime, all plaster remaining 
on the bricks should be removed and excessive dust avoided. The bricks 
should be well saturated with water before using. 

Sea Sand 

The salt contained in sea sand tends do retard the setting and hard¬ 
ening of concrete, although it has no ultimate effect on the final quality of 
the concrete. Salt is also apt to cause efflorescence—a white powder 
effect—on the finished surface of the concrete. This, however, may be 
removed in extreme cases by washing with a weak solution of Hydro¬ 
chloric Acid (Muriatic). Care should be taken that the sand contains 
no organic matter. 

Mixing 

The mixing of concrete should be thorough; this is as important as 
the proper proportioning of the concrete and the use of good materials. 
All ingredients should be carefully measured or weighed. A convenient 
form of measure for the sand and broken stone is a box without top or 
bottom, or barrel with the bottom and top knocked out may be used. 
It is better to apportion the cement by weigfht, though the size of the 
measures used for the coarse material can be so adjusted as to permit a 
sack of the cement to be taken as the unit for that merial. A wheel¬ 
barrow of known capacity is another unit of measure on small jobs. 
Water may be measured by a pail. To use a hose requires some little 
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experience and care on the part of the person handling it, lest the Port¬ 
land Cement and sand be washed alway from the larger parts of the 
coarse material; moreover, the water cannot be measured by this method. 


The concrete should be mixed as near to the place where it is to be 
used as practicable, for if left standing for any length of time it may 
set and become useless. 

No concrete or cement mortar which has begun to set should be 
allowed to be beaten up and re-used under any circumstances whatever 

The measured materials should be spread out on a clean wooden 
bench or stage if the mixing is to be done by hand. If much mixing 
is to be done the stage should be covered with a thin piece of sheet 
iron or zinc plate. The sand should first be measured and then spread 
in a layer of even thickness. 

The Portland Cement should next be distributed over the surface of 
the sand, and the whole turned over dry with the shovel until the two 
materials are seen by the uniform colour to be thoroughly mixed. The 
coarse material should now be thrown over the mixture, and the whole 
turned at least three times dry and three times after wetting, it is 
better to add the water a little at a time until the right consistency is 
obtained, than that it should be thrown on all at once. The best manner 
in which to apply water is by means of a rose-head to a watering can, 
which must be filled from the measured pails. 

It is inadvisable to lay down any definite rule as to the percentage 
of water to be used in mixing concrete, owing to the varying conditions 
which obtain, such as weather and the nature of the coarse material and 
sand used in each particular case. The strength of plain concrete 
increases as the amount of water used in mixing is decreased, this being 
more particularly the case during the earlier stages of maturing of the 
concrete. Therefore, for mass concrete, it is usual to require that the 
quantity of water added to the other constituents shall be only just suf¬ 
ficient to bring water to the surface after thorough ramming, which 
ramming should make the mass quiver. In reinforced concrete, particu¬ 
larly in such portions as may contain a large amount of reinforcing bars 
or the like placed closely together, it is essential that the concrete should 
be sufficiently wet to pass between the reinforcing bars and to thoroughly 
surround every portion of the steel, though not so wet as to allow any 
dripping of the cement, water, and sand. This should be ensured at 
the expense of having the concrete wetter than .would be otherwise desir¬ 
able. Where the reinforcement is not very closely spaced it is unnecessary 
for the concrete to be so wet. In dry or hot weather, the quantity of 
water should be increased in order to allow for .evaporation. Other con¬ 
ditions being the same, the drier the concrete the more quickly will it 
set and mature. This is of importance when there' is any danger of 
green concrete being attacked by frost. The wetter the concrete, the 
greater is the tendency to contract duling the process of setting and 
maturing. 

Water 

Water for concrete should be clean and free from strong acids or 
alkalies. If you arc in doubt as to the purity of the water available, 
make up a small test block and see Whether the cement “sets’* properly. 

Watch the Details 

The newly mixed concrete should be placed in the forms within thirty 
minutes after it is mixed. As it is being placed in the forms, it should 
be tamped or spaded. This operation makes the concrete dense and 
improves the surface. 

Tamping —The concrete is tamped in with a light rammer, or worked 
down with a small blunt spade to relieve any confined air, the spade being 
worked on the plat against the forms; this works back any large stones 
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and brings the matrix to the face, making a smooth job. In ramming 
do not use a flat-face rammer of large area, it does not work the matrix 
through the aggregate. 


Dirying or Seasoning 

The forms should not be removed until the concrete has set. This 
will vary according to the dampness of the concrete and the weather. If 
there is no pressure, the forms may be removed in about twenty-four 
hours; but in the case of a retaining wall, the forms should be left in 
position for three or four weeks on the side furthest from the bank. The 
concrete wall should be damped frequently to prevent too rapid drying, 
and the top of the wall should be covered with bags. 

Protect and Cure Carefully 

Newly-placed concrete should not be allowed to dry out. It should 
be protected from sun and drying winds or the water necessary for the 
proper hardening will evaporate, resulting in a loss of strength. Floors, 
walks, and similar surfaces can be protected by covering with moist earth, 
sand, hay, or straw, as soon as the concrete has hardened sufficiently 
so that the surface will not be injured. This covering should remain for 
a week or ten days and be kept moist by occasional sprinkling. 


MAINTENANCE OF CONCRETE 
FISH PONDS 

Seasoning 

After the pond is completed it has to be seasoned before any fish 
or plant life is introduced into it. This seasoning period takes approxi¬ 
mately a month, and during this time the pond should be emptied and 
refilled two or three times. Each time the pond is emptied the sides 
and bottom should be vigorously scrubbed. Even then, it is advisable 
as a test to introduce a few small goldfish or tadpoles into the water 
before stocking the pond with more valuable fish. 

This period can be decreased by one or more methods, such as treat¬ 
ing the sides with silicate of soda or proprietary products w*h.ich are 
obtainable for this purpose. Bituminous paints, obtainable in several 
colours, may also be used. 


Algae Growth 

At times certain forms of algae (microscopic plants) may develop 
in the pond and cause the water to become green in colour and more 
or less opaque. 

A type of algae, commonly known as “blanket weed,” often proves 
troublesome, and if an excessive growth does appear in the pond, the 
fishes and molluscs should be removed and the pond then sterilised with 
permanganate of potash. This can be done by putting the crystals in a 
muslin bag and swirling it in the water until the water is changed to a 
rich purple colour. After a day’s soaking the pond should be emptied 
and replenished with fresh water, care being taken to remove as much 
of the solution as possible. 

Another method is to use copper sulphate, which can be diffused in the 
pond in a similar manner as suggested for permanganate of potash. 

The results so. far recorded show the latter method of destroying- 
algae to be successful, but the effects on fish life are based upon a 
limited number of experiments. It has been found that the proportion 
of copper sulphate harmless to goldfish is about 3 grains to 100 gallons 
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(or one ounce for every 14,500' gallons, or 4.3 pounds per million gallons). 
This close can be applied at intervals of about four weeks during the 
spring and autumn, the solution being distributed as uniformly as poss¬ 
ible in the water. 

Excessive light is the principal cause of the growth of algae, and 
shade should be provided by the aid of marginal plants or bushes, planted 
o,n the sunny side of the water, or by the introduction of water lilies 
or floating aquatics. 

Although it is not the intention of these notes to deal with the stock¬ 
ing of the pond, it can be mentioned that the prevention or reduction 
of algae growth can be accomplished by the correct stocking of Crustacea 
such as daphnia (water fleas)), Cyclops, etc., and aquatic snails, and it 
is recommended that books dealing with this subject should be consulted. 


FOUNDATIONS FOR MACHINERY 

Engines, cream separators, Delco plants, pumps, and other pieces of 
machinery require solid bases. These must be permanent and free from 
any vibration. A base constructed of concrete fulfils these requirements, 
and is easily constructed. To form a base for the support of a small 
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engine, first excavate a pit two to three feet in depth (depending on 
the nature of the ground) and about a foot larger both in length and 
width than the dimensions of the engine base. Fix over this pit a wooden 
form to carry the concrete about four inches above the floor level. This 
form provides an easy means of locating the foundation bolts. Two 
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strips of wood are nailed across the top of the form at the correct bolt 
centres and holes are drilled in same to accommodate the bolts. The 
bolts should extend into the concrete about a foot and should be bent 
over at right angles about four inches in length. Sufficient length of 
bolt should be left protruding from the concrete to allow for the thick¬ 
ness of the base plate and holding-down nut. It is a good plan to enclose 
the bolts in gas pipe about twice the diameter of the bolt up to the 
concrete level. The open space formed around the bolt bv the pipe 
allows for any slight errors in locating bolts or inequalities of castings. 
The pit and form can now be fdled up with a concrete mixture containing 
five parts of stone, 2\ parts of sand, and 1 part of cement. Keep the 
concrete wet for 24 hours after placing. After the engine is adjusted 
on the base, fill the spaces around the bolts with cement mortaif mixed 
one part of cement to one part of sand. Do not start engine until the 
concrete has had sufficient time to harden up. 


CONCRETE PIG TROUGH 


To construct a pig trough similar to the one shown below, make a 
box form the required size and place in the centre of it a half log as 
shown. The log should be about a foot shorter than the length of the 
box so as to allow about six inches of thickness at either end. A 4 : 2 : 1 
mixture should be used, the largest size of stone being approximately 
finch in diameter. The trough is moulded upside down as shown and 
allowed to stand until the concrete has hardened up. In making concrete 
forms, much trouble can be avoided in removing the made article from the 
form by painting the interior of the form with common harvester oil 



Box form zvith half toy', (end view) 


Concrete Pig i Trough 


UNDERGROUND TANKS 


In the construction of underground concrete tanks the earthwork 
should be first of all got out with as little disturbance to the ground 
against which the walls are to rest as possible. A convenient depth is 
about eight feet. If the ground is solid and will stand up it will only be 
necessary to have wooden framing on the inside. This should be set to 
the required sizes and strutted across by timbers to prevent bulging when 
the concrete is being tamped in. The floor should be five inches thick 
reinforced with £in. round bars at 18in. centres both ways (at right angles). 
The bars should be tied together at the crossings with wire, making a 
sort of large mesh netting. This reinforcement should be placed iin. 
from the top of the floor and also a similar reinforcement about one inch 
from the bottom. While the concrete is being put into place this iron 
can be held in position by lumps of stone placed in between the mesh as 
the work proceeds. The walls should be six inches thick, and reinforced 
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every nine inches in the centre of the wall with a vertical bar £in. diam¬ 
eter, ancl at every eighteen inch rise on these vertical bars a horizontal 
bar of strong wire should be placed. The top of the wall should be 
about a foot above ground level, and if a roof is to be put on it will be 
as well to set a few bolts in the top of the wall at intervals, so that the 
timber work of the roof can be bolted down tightly. A point to remember 
is that if the bottom of the tank is put in one day and the walls a day 
or so afterwards it is necessary to stud the bottom round with pieces of 
iron of the same size as used in reinforcing the walls, putting them well 
into the concrete in the wall line and allowing them to stand up six to 
nine inches above the bottom ; the vertical bars then come down against 
them, forming a tie equivalent to a continuous bar of iron. Short studs 
are better than long bars, the latter being easily knocked out of position 
and the cement joint between iron and concrete broken. In constructing 
tanks it is advisable to use a fairly small size stone, say about Jin. to 
1 in. diameter, and to tamp all concrete well so that a good solid concrete 
is obtained. The above details, are for comparatively small tanks. Very 
large tanks will entail greater strength and may need the guidance of 
a special engineer. 


CULVERTS 

The question of conveying water under a roadway is a problem often 
met. The sketch hbove shows a useful sized culvert of inexpensive design. 
The concrete base should be taken to firm ground, no reinforcing bars 
are required in this slab. The top covering is made in slabs eighteen 
inches long and put in position as soon as the brickwork is ready to 
receive it. These slabs should be reinforced with f-inch diameter steel 
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bars every seven inches across and three bars placed longitudinally. The 
slab should be four to five inches thick. Care should be taken to con¬ 
solidate the material on the outside walls after the slabs are put on, and 
if rammed hard to the level of the top of the slab, and then watered 
and left for a time, a further consolidation will take place, and the 
material canUthen be filled in to the ground level. 
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CONCRETE DIPPING TANKS 


The construction of a concrete clipping tank, presents little difficulty 
to the man on the farm, once the size and quantities of material have 
been decided. The following table will be found helpful in this respect, 
and the quantities given are based on the use of a 4 : 2 : 1 mix. Great 
care should be taken with the tamping in of the concrete if a good 
watertight job is to result. 



Kind 
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2-4 

8 

57 
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Dimensions and Quantities for Dipping Tanks 


EFFLORESCENCE 

Efflorescence, sometimes called blooming or scum, is a deposit on the 
surface and in the pores of masonry building materials such as clay brick, 
clay tile, limestone, marble, terra cotta, and concrete. It is usually due to 
the passage of water out of the material, carrying soluble substances 
dissolved from some constituent of the material. When this water reaches 
the surface and evaporates, the substances are left behind in the form of 
a surface deposit. Obviously if concrete is made watertight, the likelihood 
of efflorescence is reduced to a minimum. 

Where efflorescence does occur it may be dissolved by a dilute solution 
of muriatic acid (5 parts water to 1 part acid). In using this treatment 
it is recommended that the surface be well wetted before applying the 
acid solution. The surface should also be washed after the acid treatment. 
It can also be removed by washing the surface with a solution of equal 
parts of kerosene and linseed oil, rubbed into the surface. 

This treatment also improves the wearing qualities of the surface by 
filling the pores, and brings out the colour more uniformly. It is fre¬ 
quently applied to concrete surfaces for these reasons only. 
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at Your Service Free of Cost 


CEMENTING GALVANISED IRON 

TANKS 

It is usual to do this work from the inside only, as it makes a much 
stronger job, and the tank retains its original appearance outside. All 
dust and dirt must be scrubbed off the sides and the bottom cleaned out. 
A solid stand is essential, of brick, concrete or masonry, because once 
cemented a tank becomes too heavy to move, and timber, even jarrah,, 
will eventually rot. 

The bottom of the tank must be well bedded and filled with three 
inches of 4:2:1 cement concrete, well spaded into the tank corners. 
Before this is put in, the outlet must be extended upwards so that the 
draw off this is still about three inches above the new level. Also, the 
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first rings of wire netting must be placed so that it will lock into the 
bottom concrete. Reinforcement in the bottom is not necessary, but 
makes a safer job. Expanded metal or a good stout wire netting are 
both suitable. 

The wire netting may be expanded inside the tank and pressed up 
against the sides so tightly that it will remain their of its own accord, 
there being no need to punch holes to hold it. The rendering up is 
then done with a 1 :3 cement mortar with, for preference, about five 
per cent of hydrated lime to assist in the waterproofing. The coat should 
be thrown on rather than trowelled and the rough surface so obtained 
will give an excellent coat for the final rendering, which should not be 
much more than a quarter inch thick. 

For this work a well-graded sand, free from very coarse particles, 
must be used. The last coat must be trowelled hard, but not be excess¬ 
ively wet, otherwise surface cracks will be formed by the flushing out 
of the cement and subsequent shrinkage. 

A good bond between the sides and the bottom is essential. The 
last job of all is rendering the bottom, a full inch in thickness, taking- 
especial care with the joint between the sides and the bottom. 

The worst job of all will be getting out of the tank at the finish 
without damaging the sides or the bottom, and the only way of doing 
this satisfactorily is to sling a beam across the manhole above the tank 
and crawl up a rope ladder. The final touches to the bottom may be 
given first standing on a board and then swinging from the ladder itself. 


CEMENTING BADLY - CORRODED 
GALVANISED IRON TANKS 


1. — The tank must be thoroughly cleaned of all mud and foreign 
matter both inside and out. Holes are punched in the walls. These holes 
should be approximately half inch in diameter and spaced about twelve 
inches apart. 

2. — Small mesh wire netting of $in. mesh and 22 gauge is then lapped 
around the tank both inside and outside, the layer for the bottom over¬ 
lapping on the walls about six inches, both layers being laced through 
the holes, using fine wire. 

3. — In the case of a large tank the bottom must be plastered first, 
overlapping the walls about six inches, and allow-ed to harden so as to 
provide a foothold when plastering the walls. 

4. — Before plastering, the tank is treated with a neat cement wash, 
thrown on to the surface by means of a brush. This is to provide a 
bond between the tank and the plaster. 

5. — Now mix a mortar of one part cement to two parts fine clean 
sand with only enough water to form a stiff but workable mix. Apply 
in thicknesses of half inch. When almost hard, score surface to provide 
bond for next coat. Allow each coat to harden, then damp cure for two 
days. Thoroughly moisten each coat before application of succeeding 
coat. Cure finished work for seven days before using. 

6. — The finished tank combines a neat appearance with strength and 
utility. 
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We Welcome Your Enquiries 


Quantity of Materials necessary to repair Iron Tanks 
inside and outside walls and bottom 



1 

2 

3 

Oriqinal 

Capacity 

(Imp.gals.) 

4 

5 

6 

7 

Oriqinal 
Diameter 
of Tank 
(feet) 

Oriqinal 
Depth 
of Tank 
(feet) 

Capacity j 
After 
Repair 
(Imp.gals.) j 

Total 
Thickness 
of Walls 
and of 
Bottom 
(inches) 

Cement 

(cubic 

feet) 

Sand 

(cubic 

feet) 

6 

3 

530 

470 

2 

7 

14 

6 

6 

1,060 

970 ’ 

2 

11 

22 

9 

3 

1,190 

1.080 

2 

i 12 

24 

9 

6 

2,380 

2,180 

3 

27 

54 

9 

9 

3,560 

3,300 

3 

37 

74 

12 

3 

2,110 

1,940 

2 

18 

36 

12 

6 

4,230 

3,880 

! 2 

39 

79 

12 

12 

8,450 

7,930 

j 3 

67 

135 

12 

18 

12,680 

11,760 

4 

124 

250 


NOTE — If cement is supplied in paper bags, use figures in column 6 as 
number of bags required. 

If cement is supplied in jute bags, multiply figures shown in col¬ 
umn 6 by to obtain number of bags required. 


SEPTIC TANKS 

Septic tanks are nothing but long underground watertight cisterns 
through which the sewage passes very slowly arid evenly — located under¬ 
ground, they are warm and dark — ideal conditions for the development 
of the bacteria, little germs which eat up the sewage and render it harm¬ 
less in much the same way as another kind causes cider to ferment. To 
prevent the bacteria (which live in the frothy sludge) from being dis¬ 
turbed, cross walls, called baffle boards, are placed to break up the current 
from the incoming sewage. The purified sewage, merely clean water, 
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may be discharged into the farm drain pipe. Locate the septic tank 
where it can be placed entirely with the side walls underground and out 
of danger of flood waters. For a family of eight or ten, construct a tank 
with eight inch walls, five feet deep by five feet wide by ten feet long— 
all dimensions inside. Before filling the forms with concrete (4 :2 :1 
mix) set in the 6-inch inlet and outlet drains at the same height, two feet 
six inches below ground level. To aid further in breaking up the currents 
and keeping out too much air, use elbow bends, so that the sewage in 
the tank will cover the mouth of the drain. In the side forms, at a 
distance of two and four feet from the inlet wall, set 1-inch bolts to 
which baffle boards will later be attached. These boards reach entirely 
across the tank, project above the sewage, and extend to within one 
foot at the bottom. While building the manhole covers for the needed 
ventilation insert in them four short lengths of 1-inch gas pipe, also a 
piece of bent iron to form a lifting handle. A tank built to the above 
dimensions would take approximately 27 bags of cement to construct, 
using a 4:2:1 mixture. 

REINFORCED CONCRETE TANKS 

Description, Photographs and Plan by courtesy of 
W. N. Hedges, Esq. 

1. For the purpose of indicating to others who require storage tanks, 
I have written a description of the system of construction of Concrete 
Tanks which can be quite easily adopted on any outside property where 
only cement is required to be carted, gravel and sand being usually avail¬ 
able. The system is for constructing cement concrete tanks by using- 
old corrugated iron tanks as a mould, or by using a new mould when old 
tank is not available. The same moulds can be used as often as required. 

2. The foundation for tank should be laid on the solid ground by 
clearing away all loose surface soil, then if good flat stones are available 
they should be laid flat side up as near together as possible, and forming 
a circular base about six to eight inches wider than the outside diameter 
of the mould. After stones are laid, ram them solid with a good heavy 
wooden rammer, then fill all interstices with spalls of clean stone and 
coarse clean gravel. Then grout with liquid sand and cement grout; 
pour well in and work well into all hollows, and flush, up well to the 
surface of flat stones and allow to set. The construction is simple and 
inexpensive, and can be carried out very quickly. For a tank eleven feet 
diameter and eight feet high, 5000 gallon capacity, the concrete should 
be put into mould without the work being stopped for any purpose. 

3. When an old tank is available in fair order, first cut the bottom 
out, then cut tank into four pieces with an old hand saw, then put it 
together with stove screws, one about each alternate corrugation. It is 
best to touch the heads of small bolts with solder, care being taken not 
to use enough solder to any more than hold the head in place, and to 
keep from turning. The mould will then be ready to use as* an outside 
mould as shown on drawing. 

4. The outer mould should then be placed in its correct position on 
foundation AND WIPED WITH OIL OR GREASE, USED TO PRE¬ 
VENT CEMENT FROM ADHERING TO IRON, also insert outlet pipe 
in right position. 

5. The photograph will indicate the system of construction. Two 
large trestles are required, and can be made of bush timber if other is 
not available. Trestles long enough to reach past the tank mould, each 
end to carry planks. By this means access all around the tank is obtained, 
and the concrete can easily be poured in and well worked as it is 
poured in. 
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Concrete for Permanence 



6. Strips of wood about one inch wide by f-inch thick and the full 
depth of the mould should be spaced about two feet apart upright against 
the inside of mould. These strips are to prevent the reinforcing wire from 
showing on the outside of the finished tank after the mould is removed. 
They will also ensure the reinforcing material being in its proper position, 
i.e., as near as possible to the outside of tank without being exposed. 
Place the netting against the upright strips, bind the overlapping ends of 
netting securely together where they overlap about twelve inches; the 
overlapping ends should not be placed one above the other. 

7. The reinforcing to be used should not be meshed netting, but 
netting with horizontal binding wires four inches apart, two 13-gauge 
in each strand, twisted and with strong crimped upright 8-gauge wires 
— spaced about six inches apart. I use this netting made to my order 
by the Cyclone Company. I recommend galvanised wire reinforcing net¬ 
ting; I have now proved it to be the most suitable and reliable, and have 
fifteen or more tanks built successfully with that class of reinforcing 
netting. 

8. In a 5000-gallon tank about eleven feet in diameter and eight feet 
high, four or five upright pieces of timber are required, each with blocks 
nailed on to carry the flat iron rings, the first block to be six inches up 
from the bottom, the next in the middle of the upright, and the top one 
about nine inches down from the top. On these blocks the flat rings rest, 
and against the rings, sheets of galvanised corrugated iron are stood 
upright. It is best to rivet the sides of two sheets together; by so doing 
they are more easily fi&ed. Put a few stove screw bolts in the other joints 
where the iron meets. The inside of the upright iron should be wiped 
over with grease or oil before placing in position. 

9. The next requirements for the inside mould are three complete 
rings of U x Jin. flat iron bent on edge to a circle seven inches smaller 
diameter than the inside of the outer mould, each ring to be in four 
pieces; the ends must overlap about nine inches, and have three holes 
bored for fin. bolts at each joint, square hole to fit square stem of bolts 
in both ends of two of the four pieces of rings. Only two holes are 
required to be used at one time; using the two holes nearest the end of 
each bar will give the 3i inches of concrete. If a tank is required to be 
built in two lifts, the holes farthest from the ends are used to reduce 
the size of the circle and increase the thickness of the concrete on the 
bottom lift of the tank. 

10. The complete mould is then ready to receive the concrete. The 
bottom of an old tank is the best thing to mix the concrete on, and should 
be laid in a level place with a little sand or earth, free of stones, put 
all around under the outer edge, causing it to be slightly dished, which 
prevents the water from running away when mixing the concrete. 

11. The concrete must be made of clean gravel and clean sharp 
sand (coarse sand is better than fine sand). Ironstone gravel is good for 
this class of work, but must be free from clay or dirt; clean sandy grit 
is not harmful, but dirt is disastrous. 


CONCRETE 

12. The gravel and sand must be measured, three of gravel, two of 
sand, and one cask of cement (three jute bags of cement). The best 
system is to make a mould 3 feet by 3 feet inside and 9 inches deep, 
nail strongly together without a bottom, place on boards or on bottom 
of old tank where concrete is to be mixed, then fill with gravel level to 
top, lift mould, leave gravel in heap, then fill again, making three fill¬ 
ings; then twice with sand, then well mixed together and spread out 
until about eighteen inches thick; then open cask of cement and spread 
over the top of gravel and sand, then get one each side with a shovel 
and run the shovels under it and turn it away from heap; mix well dry. 
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Then use an ordinal*)’ garden watering can and water gently while mixing 
wet ; it will not. take as much water as one would think, but it must be 
well mixed and used without any signs of dry material. 

13. The best system to handle the concrete is to have a number of 
kerosene tins cut down with one side longer than the other to allow for 



easy pouring into mould. The tin should be about two thirds of the 
height and have a wire handle to allow the full tins to be passed up to 
the man on scaffold. 


WORK WELL WITH BAR 

14. A most important matter that requires special attention is to 
have two fin. steel or iron bars, about as blunt at the end as a man’s 
finger. The bars must be long enough to reach to the bottom of the 

tank from the top, and as soon as the concrete is being poured in the 

bar must be kept going to work the concrete well; it cannot be worked 

too much. Then the slips of wood should be drawn up to the top of 

concrete after each foot of concrete has been put in, and the bar well 
worked to ensure that the concrete is worked into the space caused by 
drawing the strip of w'ood. If bar is kept going, both sides of the con¬ 
crete will be perfect, without holes, when moulds are taken off. 


WIRE TO HOLD COVER 

15. When getting near the top a few pieces of fencing ware should 
be bent and placed in and concreted in, the wire to stand up at least 
twelve inches, the. tw^o ends about four inches apart. The wire is to hold 
the top of tank on. About six pieces of wire are required, two about 
the middle of tank, and the other two about the middle of each side, to 
wire on three pieces of cross timber, which will carry iron cover for tank. 
Green scum will not grow in the water in a tank that is covered. 
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OUTLET PIPE 

16. The outlet pipe is to he inserted in the side of tank near the 

bottom, in such a position as required. The outlet to have a back nut 

on inside and out, then a wheel valve on the outside, and next a T-piece 
screwed on so that the long way of T-piece is straight with pipe. A 
plug should be put in the end of T-piece to allow tank to be cleaned 
out when required, and a bend should be screwed into side of T-piece 
and turned down to supply troughs, or as required. A running joint 
should be placed in supply pipe as near tank as possible. 

17. The moulds should be fixed ready and all material, sand, gravel 

and cement, tools. Nothing should be forgotten; the mixing place for 
concrete should be ready. Then the next day start on the concrete, and 

two men and a handy boy should put all the concrete in by lunch time. 

Put it all in without allowing a skin to form on any layer—that is the 
secret of success. 

18. The moulds should be left on for a week or more, then when 
concrete has stood another week after moulds have been taken off, THE 
BOTTOM SHOULD BE SMOOTHED OVER WITH CEMENT AND 
SAND MORTAR, GAUGED TWO OF CLEAN SHARP SAND TO ONE 
OF CEMENT. Then the inside of tank should have two coats of silicate 
of soda, mixed 15 parts of water to one of soda. It will then be im¬ 
pervious to moisture. 

19. The reinforcement in a 5000-gallon tank is two 4-feet widths. 

One 7500-gallon tank was built in two lifts, using outer mould for tanks 
six feet high, and is "ifin. thicker on the lower half than on the top half. 
That is done by altering the size of the U x lin. rings, by using the 

longest holes for the bolts on the top lift. The upright galvanised iron 

inside mould stands on the ledge on the inside of concrete. The rein¬ 
forcement in that tank is three 4-feet widths; the tank is twelve feet 
high. Bend horizontal joints of netting together and slightly overlap. 

20. The drawing on page 17 shows the details of construction of three 

sizes of tanks, viz., 3600 gallons, six feet high; 5000 gallons, eight feet 
high ; and 7500 gallons, twelve feet high. Larger sizes can also be built 
by increasing the diameter of the mould. I would suggest up to fifteen 

feet or sixteen feet diameter and six feet high as a size that could be 

easily built in one day; capacity for fifteen feet, 6600 gallons, and sixteen 
feet, 7600 gallons. 

Material required for tank 15 to 16 feet diameter, 6 feet high: 

5 cubic yards flat stones and spalls for foundation. 

6 cubic yards gravel, clean. 

4 cubic yards sand. 

24 jute bags cemei\t, including foundation. 

Material required for 5000 gallon tank, 8 feet high : 

3 cubic yards flat stones and spalls for foundation. 

4 cubic yards gravel, clean. 

2 cubic yards sand. 

15 jute bags cement. 

The order for construction should be as follows: 

See Paragraph— 

2. Foundation to be put in. 

3. Outside mould to be made. 

4. Outside mould to be placed in position and outlet pipe fixed. 

Use oil or grease. 





5. Trestles are required. 

6. Strips of wood placed on inside. 

7. Reinforcing netting to be fixed. 

8. Pieces of timber to carry rings. Place upright corrugated iron 
in position. Use oil or grease inside first. 

9. Iron rings placed in position on uprights. 


See Paragraphs — 

10, 11, 12, 13, 14. Put concrete in mould, etc. Start in morning, 
finish same day. 


. I have this year replaced other tanks and have built fifteen or 
up to 5000 gallons, and have taken this opportunity to describe the 
construction and also the value as against any other tank, and 
my description will be a guide for others who, as myself, value 
good water supply and recognise that it will be required much longer 
than a galvanised, tank will last. 


Paragraph— 

Near top insert wires to hold cover on tank. 

Description of outlet pipe. 

Plave everything ready. No stoppage. 

After about seven or eight days remove moulds. 

After about three or four days give tank two coats of 15 to 1 
silicate of soda. 

Allow tank to stand a week or two before filling to the top; 
a few feet of water will not hurt after, say, three weeks. 


Should any more information be required 1 will be pleased to supply 
and to anyone passing my siding on the Kondinin-Merredin railway, 
can see a 5000-gallon tank of this class at each end of the shed at 


View of 5000-gallon Concrete Tank, in course of construction 
on solid rock foundation. 
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REINFORCED BEAMS 

The following is a simple method of calculation of small reinforced 
concrete beams, and is culled from the pages of “Concrete for House, 
Farm and Estate,” a handy little publication by Fred Ballard: 

“In most building construction the question of beams is an important 
factor. A broad and safe formula for a reinforced beam is to calculate 
one inch of depth for every foot run: thus, a beam of twelve feet span 
would be one foot deep, and the width should be at least half the depth. 
A greater width in beams is often better; a nine-inch width works con¬ 
veniently with brickwork. A twelve foot beam reinforced with four bars 
iin. square, two bars placed within fin. of the bottom of the beam, and 
one inch from the outer edge, and two bars on top of the beam, with 
four pot hooks placed within one foot of the centre and connecting the 



bottom bars with the top ones, will suffice for any ordinary building 
construction. Additional strength can undoubtedly be given by bending 
the bottom bars at a distance of one-third from the end of the beam 
and taking them up to the top edge, as shown above; the tensile and 
compressive forces are better met with in this manner. The beam must 
be securely propped during construction; no false work, but particularly 
strong and sound timbering is necessary. Any jarring oi* 'vibration should 
be avoided until the) concrete is well set, and in no case should the props 
be removed in less than four weeks; and if longer time can be given, 
it is better.” The tops of beams should be marked clearly so that they 
will not be put in upside down at a later date. 


A FOOTPATH FOR LIGHT TRAFFIC 

First of all set out the position of the footpath by means of wooden 
battens as shown below, and level off the ground in which the path is 
to be hid. Next procure some old bricks and break them up into pieces 
about two inches in diameter and pack them tightly in between the wooden 
battens, so forming a solid foundation for the path. Temp the bricks 
down as evenly as possible and then saturate with water. The foundation 



is then ready to receive the cement mortar, which should consist of three 
parts of clean sand (free from roots, etc.) to one part of cement. The 
cement and sand should be well mixed in a dry state and then the clean 
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water added and again mixed until the mixture becomes plastic enough to 
work. Place the mortar right on to the wetted bricks and trowel off level 
with the top of the battens. Allow to set for a few hours and then cover 
with wet bags and keep damp for a day or two. On no account allow 
the water to dry out of the path too quickly, otherwise it will show a 
tendency to crumble and powder when put into use. 

One bag of cement (941b.)) will make enough mortar to cover approxi¬ 
mately 16 square feet, consequently a path three feet wide would take 
one bag of cement for every 5ft. 4in. run of path. 


CONSTRUCTION OF SOLID WALLS 

Frames or Moulds 

In building solid concrete walls in situ it is necessary to have movable 
forms or moulds. These are made of boards about one inch to 11 inches 
thick—the boards should be well braced by stout cross-pieces, to prevent 
them, bulging in the middle (due to the tamping down of the concrete). 

There should be no cracks in the forms, or the concrete will ooze 
through and leave ribs on the wall, making the removal of forms difficult. 

The inside faces ,of the moulds should be “greased” or “soft-soaped” 
before being put in position so as to render their removal easy from the 
face of the concrete. Moulds which consist of two wooden frames, as in 
the case of the short splash wall in the case of the dip, should be con¬ 
nected at intervals in the top by cleats. 

Reinforcing With Fencing Wire 

To strengthen a concrete building iron rods 5-16th inches or 3-8th 
inches in diameter are embedded in the walls. They are laid horizontally 
and placed not more than two feet apart. On small jobs, such as pig- 
houses or sheds, old wire-netting or fencing wire could be used. The 
fencing wire, being weaker than the iron rods, should be placed not more 
than nine or ten inches apart. The wire-netting should be cut into strips 
and doubled, so that the ‘width of each strip is about two thirds' the thick¬ 
ness of the wall. These strips are laid flat and not more than nine or 
ten inches apart. The ends of all rods and fencing wire should be hooked. 



Dredging far Shell in the Swan River 
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P>ejtore undertaking concrete work, the farmer should be well equipped. 
A mixing-board on which to prepare the concrete is indispensable. A 
board eighteen feet by nine feet will give sufficient area to mix one cubic 
yard. This board can be made of hardwood flooring boards, one inch 
thick and well cleated. For small quantities the ledge doer of a stable 
could be used. A measuring box is essential. A suitable size for this is 
two feet square by two feet deep, giving a capacity of eight cubic feet. 
It has no bottom, and it should be strengthened with battens nailed on 
the outside, and be provided with double-ended handles. A watering-can 
with a fine rose is also needed. The quantity of water added to’ the mix¬ 
ture can be regulated with more certainty' than when a hose is used, and 
there is no danger of washing out the cement. Square-mouthed shovels, 
a bucket to carry the concrete to the moulds, and a rammer made of 
4in. x 2in. hardwood, three four feet long, arc also required. Boards 
or moulds can be made of T. and G. grooved flooring boards cleated 
together. Two feet is a suitable width for short moulds, but it will facili¬ 
tate handling to make the longer moulds narrower. 


HOW TO MAKE WATERTIGHT 
CONCRETE 

Hundreds of concrete tanks are being used for the storage of fuel 
oil, which is lighter than water, and these tanks are oil-tight and, of 
course, watertight. Concrete basements, pits, bridges, and tanks will also 
be watertight if proper care is taken in their construction. Experience 
and tests have shown that proper practice will make watertight concrete. 

Concrete made from properly selected aggregates, combined with 
Portland cement in suitable proportions, when thoroughly mixed to the 
right consistence, carefullv placed, and adequately protected during early 
hardening, will be watertight under all ordinary conditions. 

Watertight concrete means good concrete. A few fundamental prin¬ 
ciples of good construction should be carefully observed. These can be 
summarised as follows: 

1. All portions of the structure should be strong enough to resist the 
head of water, either internal or external, to which the concrete 
may be subjected. 

2. Use clean, well graded aggregates. 

3. Use a relatively rich mixture, a 1:2:3 or, better. 1 :2£ :3. 

4. Use a minimum amount of mixing water that will give a workable 
plastic consistency; not over five gallons per bag of cement. 

5. Mix the concrete thoroughly, at least li minutes per batch mixed. 

61 Place the concrete carefully in layers six to twelve inches deep, 

spading or rodding it thoroughly to prevent the formation of stone 
pockets or voids. 

7. If possible place the concrete in one continuous operation to avoid 
construction joints. If placing is interrupted, be sure to get a good 
bond between the fresh concrete and that placed previously. 

8. Keep the concrete warm and damp for the first ten days. 

In tests conducted by the U.S. Bureau of Standards, thin slabs cf a 
lean (1:6) Portland cement mortar and 1:1&:2 concrete were subjected 
to a water pressure of 60 pounds per square inch. This pressure is 
equivalent to a 138-foot head of water. Although water penetrated through 
1 5-8inch limestone slabs in periods ranging from 20 seconds to 20 minutes, 
it took 31 hours for water to penetrate through a two-inch slab of 1 :6 
mortar, while at the end of 24 hours, when the test was terminated, the 
two-inch slab of 1 ; 1J ;2 concrete was still dry. 
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CONCRETE FENCE POSTS 


Fence posts should be constructed with a mixture of one part cement, 
two parts sand, and three parts of small stone, say, about i inch to i 
inch diameter. A simple form for making posts is shown below, the 
dimensions, however, can be altered to suit individual requirements. The 
post shown contains one cubic foot of solid concrete, and using the above 
mixture about 4i posts can be made from a bag of cement. Reinforce¬ 
ment should consist of two wires or rods £inch diameter bent hairpin 
shape, the end should be bent over, and the rods wired together at two 
or three points along. The posts should be made on a solid floor, a 
concrete floor is the best. This floor should be sprinkled with dry sand 
and the mould placed and filled. The mould is then removed, as the post 
must remain undisturbed for at least two days. The concrete is tamped 
■into the form with a tamper similar to that depicted above. If small 
holes are required to take wire through the post, steel or iron rods are 
passed through the wood sides in the holes provided so that they will 
be embedded in the post. These rods are pulled out when stripping the 
mould off. If wire netting is to be hung on the posts, galvanised iron 
wire is embedded in the concrete so that about an inch projects from 
the side of the post. This projecting end is twisted round the netting 
when it is placed in position. 
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CONCRETE DRAIN PIPES 

A good mixture for concrete drain pipes consists of one part Portland 
cement, four parts coarse sand, and three parts of small gravel or stone. 
This will make a very porous pipe, which is desirable. Using such a 
mixture as this, one bag of -cement will make approximately 50 pipes 
having an opening of four inches in diameter and an outside diameter 
of six inches by twelve inches long. A simple mould for making pipes is 
shown below. The table should be sixteen inches square by thirty inches 
high with a four inch hole in the centre for the core of the pipe to pass 
through. Fourteen inches below the top is a support for the lever which 
holds the core when raised. The lever is inserted in the notch “A” of 
the core. When raised, the bottom of the core cylinder is one inch below 
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the top of the table, and the pallet board is placed over it. These pallet 
boards are eight inches square with a four inch round opening in the 
centre, two cleats are provided to prevent warping. As the pipe must 
remain on these pallets until the cement has set, it is necessary to have 
as many pallet boards as pipes made per day, as the pipe should remain 
on them undisturbed for at least 24 hours. After the pallet is placed 
over the core, the shell is then placed around the core and on the pallet 
board. This shell can be made by any tinsmith, using a sheet of gal¬ 
vanised iron 12in. x 20'in. Four curved hooks are riveted on as shown 
in detail. These hooks pass each other and the latch rod is placed in 
them. The concrete is tamped inside the shell round the core and so 
forms the pipe. To remove the pipe, first draw the lever “B” which 
releases the core; then tap the core on top and it will drop 13 inches 
until its cylinder rests on lever “B.” ; Next draw the latch rod out ver¬ 
tically, and the shell can be removed. The pallet and pipe can now be 
taken away and the operation repeated. 

A suitable tamper can be made from a block of iron two inches square 
and 5-8inch thick. On. one edge insert a half-inch diameter bar two feet 
long for a handle. The core, which is made of wood, is quarter inch less 
in diameter at the top than the bottom. This facilitates its easy removal 
from the pipe and prevents cracking same. The rod inserted into this 



core may be of wood or iron; an old fork handle is quite suitable. The 
hole for the rod to pass through board “C” should be such that} it cannot 
jjway the core when it is lowered,, as this is liable to break the pipe. The 
concrete used must be mixed with just sufficient water to enable packing, 
and after the pipes are several hours old they should be sprinkled with 
clean water every six to eight hours for several days. Pipes can be laid 
in the ground when but a few days old, as the dampness in the soil 
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should be sufficient to continue the hardening of the concrete. The parts 
of this mould should be coated with shellac before using, and the pallet 
boards should be kept from sunlight or well painted before using. The 
metal parts of the mould will readily free themselves from concrete if 
frequently oiled with harvester or common machine oil. 


COATING CHAFF AND CEMENT 
BAGS WITH CEMENT 

The ubiquitous chaff and cement bag can be turned to good account 
in the construction of outhouses, chicken sheds, feed rooms, etc. The fol¬ 
lowing method, which has been used with every success, is both economical 
and easy to manipulate. 

A framework of timber is first of all built up, after which chaff or 
cement bags are opened out and stretched very tightly over it, being nailed 
down with 5-8inch clout tacks. Next a mixture is made up as follows : 

Water I 4 gallons, Cement 121b., Lime 2 lb., 

Salt 11b., Alum £lb. 

(In damp weather use 1 pint less water.) 

Sieve the salt and lime together through a fine sieve to thoroughly 
mix and get rid of any big lumps. Add this to the water and then follow 
with the cement, stirring while adding—finally add the alum. Apply this 
mixture immediately with a fair stiff brush to the stretched bags, first 
on the outside and then on the inside. Before the mixture sets, but after 

the initial wetness disappears, apply a 
second coat to the outside. When this 
sets the bags will be quite hard and 
stiff, somewhat like plaster board. Sub¬ 
sequent coatings will, of course, make 
a stronger board. 

The cost of the process, including 
bags for the foundation, works out at 
about 8d. per square yard. From this 
it will be seen that it is a most econom¬ 
ical and easy method of construction 
and examples of sheds constructed 
three years ago have been inspected 
and shows no signs of disintegration. 

About 95 square feet can be covered 
with one paper bag of cement. 

Poultry Flouse constructed of 
Cemented Bags 


CRICKET PITCHES 

Concrete for cricket pitches is gaining in popularity as it provides a 
good surface under all conditions of weather. A good size is six feet 
wide and 58 feet long. With a good foundation a three-inch thickness 
should be sufficient and a 4:2&:1 mix with a half inch of 2:1 top mortar 
applied within an hour will be found satisfactory. The whole 58 feet 
may be concreted without a break if reinforcement is provided in the 
form of f-inch diameter mild steel rods along the full length placed five 
inches apart across the six foot /Width, Cross bars five feet six inches 
long of the same size rod should be placed across the pitch and spaced 
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twenty inches apart. The reinforcement should be placed in the centre 
of the slab, being kept off the ground by 14-inch pieces of stone while 
the concrete is being poured. The total quantities required would be as 
follows:— 

1 ton of Cement (18 jute or 24 paper bags) 

21 cubic yards of Clean Sand 

3 cubic yards of finch Stone or Gravel 

1 cwt. 3 qrs. of finch diameter Mild Steel Bars. 

The average cost of materials would be approximately ilOi/'lO/-, which 
does not include freight charges. 


A CONCRETE TENNIS COURT 

The establishment of private tennis courts, where the extent of the 
grounds permit, maintains popularity. As in the cases where courts are 
required for club or letting purposes, the most popular surfaces for private 
courts are grass, gravel, and cement concrete. Grass, of course, in this 
country is the ideal playing surface, but to maintain the necessary con¬ 
ditions for good play, the upkeep of such entails a great deal of work 
and the taking up of considerable time. 



Owing to its permanence of character and relatively small upkeep, 
the concrete court is gaining popularity. 
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The accompanying descriptions of the various items of importance in 
the construction of concrete tennis courts, suggest the minimum expen¬ 
diture required for satisfactory results under the most favourable circum¬ 
stances of climate, topography, drainage, and foundation conditions. 

The work is intended to be carried out by skilled and experienced 
workers. In any case, before making the decision to commence, the 
advice of an engineer or architect should be obtained regarding the vital 
matters of preparation of foundations and under-drainage. The question 
of steel reinforcement requires careful consideration. When slabs are 
greater than seven feet iii length, and where concrete is placed over filled 
or made-up ground, the use of steel reinforcement is necessary. 

The details of the specification and the a c comp allying notes are sub¬ 
mitted as constructive suggestions, liable to improvement and modification 
to suit the great variations in conditions met with on different jobs. 


D imensicns, Foundations, and Surfaces 

The size of the concrete tennis court surface shall be ninety feet long 
by forty feet wide, and shall be deposited in slabs not exceeding seven 
feet in length of any side. Alternative slabs shall be concreted, as shown 
by the cross shading in the accompanying drawing, leaving alternate spaces 
in which concrete shall be deposited after the lapse of 24 hours from 
the time the first sections are complete. 

The surface slopes to the court shall be arranged from the net line 
to the back lines only. The court at the net line' shall be truly horizontal 
and two inches higher than the end of the pavement beyond the back 
lines. 

It is essential that all soft and spongy material be removed and 
replaced with suitable material. Earth fills shall be spread in layers not 
exceeding three inches in thickness, tne whole area being uniformly 
compacted to a firm surface. Drain pipes of four inches in diameter 
are advisable, and should be placed in narrow trenches at least one feet 
six inches below the surface of the foundations. 

The best playing surface is of three inch concrete in the proportions 
of one cubic foot (941b.) of cement, two cubic feet of fine aggregate, 
four cubic ieet of coarse. aggregate, and* not more than 7i gallons of 
water, including the free water in the most aggregates, properly mixed, 
that is when no separation of the ingredients occurs and tamping is 
necessary to bring the mortar to the surface. 

This should be placed without delay on the prepared foundation. After 
tamping, the concrete shall be rolled with a light sheet roller (121b. per 
foot length of roller), and the surface brushed 'with a soft hair broom. 
Each concrete slab shall be concreted without interruption, thus assuring 
a uniformity of section. 

Curing and Expansion Joint 

When concrete has set sufficiently it is advisable to sprinkle with a 
fine water spray, and kept moist until covered and as soon as possible, 
without damage to the surface, the concrete should be covered with two 
inches of earth or sand, which shall be kept wet for at least seven days. 

A mastic filling, half inch in thickness, shall be placed across the 
full width of the court at the net line only. All the other joints are butted. 

The standard dimensions for the outer boundaries of a tennis court 
are 78 feet (length) and 36 feet (width). The concrete pavement should 
not be less than 40 feet by 90 feet. 

When preparing the foundations the sub-grade should be rolled tho¬ 
roughly with the heaviest hand roller available. If on clay excavate an 
extra three inches and deposit a bed of ashes or gravel, rolled well. If 
on sand or friable soil, there is no need for these ashes or gravel. 
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Where it is intended that colour should be incorporated in the mix¬ 
ture, two-course work would be necessary, because, for reasons of econ¬ 
omy, the colouring material should be included with the half-inch top 
surface mortar mixture. This top course shall be composed of mortar 
in the proportions of one cubic foot of cement, three cubic feet of fine 
aggregate, and not more than 4£ gallons of water. Within 45 minutes 
after the bottom course is laid, and before the initial set has taken place, 
it shall be covered by the mortar for the top course. 


Marking the Concrete Coiirt 

For the marking lines (two inches wide) white concrete or white 
mortar mixtures can be made by using ordinary grey cement, if a quantity 
of fifteen to twenty pounds of hydrated lime is added for each >94 pounds 
of cement. 

The following methods are suggested for the marking of white lines: 

(a) Concrete strips two inches w r ide could be made in short lengths 
of from three to four feet and placed in position true to grade before 
the concrete is deposited. The top surface of the precast concrete strips 
should be made from a white mortar mixture, (b) White concrete mark¬ 
ing lines could be cast in place, using straight sawn timber with the top 
surface true to grade. (c) White marble strips two inches wide in 
random lengths and thicknesses to be polished by rubbing with abrasive 
stone, (d) Thin boards two inches wide by half inch thick could be 
placed on the surface of the base course concrete before placing the top 
course mortar mixture. After 24 hours these boards could be lifted and 
the space filled with white mortar mixture, (e) Paint the surface in the 
usual way, using a special cement paint. 



The Rotary Kiln used for burning Cement Clinker 
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Quantities of materials for pavement (three inches thick, 90 feet long 
by 40 feet wide): Gravel or crushed rock, 30 cubic yards; clean sane* 
15 cubic yards; cement, 8£ tons. 

Quantities of materials for half inch mortar surface (90 feet long 
by 40 feet wide) : Clean sand, six cubic yards; cement, 2.} tons; colour, 
minimum quantity, one cwt. 


Colouring Concrete Surface 

The use of colour eliminates all glare from the sun. There are two 
general methods of colouring concrete surfaces. The first is where paints 
or stains are used on the surface only. Several brands of paint and 
several types of staining materials are available for this purpose. 

The second is the integral method, where fine dry colours are included 
in the concrete or mortar mixture. To make an attractive dull grey 
colour, to the top mortar mixture add two pounds of carbon black for 
each 941b. bag of cement. Other colour effects, such as red, brown, buff, 
green or blue, can be obtained. It is preferable to purchase coloured 
cement or coloured mortar mixtures which are uniform in their com¬ 
position. 

If it is necessary, however, to mix the colour with, the cement on 
the job, then purchase only those colours which from experience have 
proved to be satisfactory. The utmost care is necessary in weighing the 
same quantity of colour for each batch of mortar to ensure that adjoining 
slabs will have the same tint. The colour and cement must be. intimately 
mixed in the dry state before adding sand and water, which, again, must 
be very thoroughly mixed. 
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Enlarged Plan, showing construction from one end of conrt to the net line. 
Cross-shading indicates slabs to[ be concreted before alternate white spaces j 
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Net posts- may be made as follows: Concrete pipes nine inches diam¬ 
eter and two feet long - shall be located vertically in holes through the 
foundation, arranged so that the top of the concrete pipe is flush with 
the finished surface of the pavement. These pipes are to be used for 
inserting the usual net posts, the inner side of which must be three 
feet from the outside marking line. 


PAINTS FOR CEMENT AND 
CONCRETE 

HOW TO APPLY THEM 

Painting a concrete surface — it can be done! Great difficulty is 
experienced, followed by distressing failures, if the ordinary oil or water 
colour paints are attempted in treating cement work. Select the right 
materials, and there will be no trouble in securing satisfactory results. 

Oil Paints — Linseed oil remains the popular basis for most paints, and 
can be used successfully without special preparation on all old concrete 
such as that exposed to the weather for more than a year. Concrete 
3 'ounger than this is still in its maturing stages, containing lime in such 
a condition that it causes changes to take place, completely destroying 
the binding medium of the paint. The concrete surface should* first be 
treated with, alum solution, zinc sulphate, or with very much diluted 
sulphuric acid, which all combine with the lime, forming harmless com¬ 
pounds. Some paints for concrete arc made with China-wood or tung 
oil, which is able to resist the action of lime. It is an expensive impor¬ 
tation, however, and is not }^et in general use. 

The zinc sulphate should be mixed in the proportion of two pounds 
of crystals to a gallon of water. It should be applied only to a thor¬ 
oughly dried concrete surface. The work must then be allowed to dry 
off for two days when all the surplus zinc sulphate, which has dried on 
the surface, should be brushed away. Before the paint is applied the 
treated surface should be sized with a single coat of varnish. 

Silicate Paints — Sodium silicate or waterglass is used in ordinary 
concrete paving work as a curing agent to give a “case hardened” surface 
to set cement. The addition of small quantities of certain selected oxide 
pigments by a special procedure affords a good method of colouring all 
cement work. Commercial sodium silicate should be diluted with about 
four volumes of water, and small quantities of colour pigment added, 
according to the desired tint and intensity, immediately prior to application. 

The greatest success will be obtained by applying the paint to a 
concrete which has become thoroughly dried out, preferably after two or 
three days of warm sunshine. When the first coat has thoroughly dried, 
in about two to four hours, a second coat should be applied., taking 
care that thin coats are used, well brushed in, instead of one thick coat. 
In order to bind the colour down, it is sometimes advisable to treat the 
dry surface after a week or so with a 10 per cent solution of sodium 
silicate. This paint requires expert attention by experienced painters to 
obtain the best results. 

Masonry Stains -Staining is a modern development that is very use¬ 
ful in surface decorative treatments for cement and concrete. These 
stains applied to dry concrete become an integral part of the surface, 
giving a clean flat appearance without alteration to the original surface 
texture. 

Painting Concrete Paths— Perhaps the best advice is “Don’t.” Paints 
at the best are little more than thin films and will quickly disappear 
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tinder the action of the nails and metal protectors of leather shoes. Tennis 
courts of concrete have been painted quite successfully, however, at costs 
considerably less than the method of including colours in the original 
mixture. It is reasonable to expect that there will be nothing more severe 
on the surface than rubber-soled shoes. Many courts have been known 
to keep their colour .without repainting for three seasons in constant 
piay with popular tennis clubs. 

Cement Paint — For covering practically any surface use the mixture 
described under “Coating Chaff and Cement Bags with Cement,” on 
page 26. Cement mixed in the proportion of 2\ pounds to one pint of 
boiled linseed oil is also used for painting inside galvanised tanks. Cov¬ 
ering capacity, 458 yards per gallon. 


CEMENT-SAND BUILDING BLOCKS 

POINTS TO REMEMBER 

The following- is a summary of the various operations for making blodlcs 
by hand. 

Make and assemble the necessary moulds and set “pallets, “liners,” and 
“fillets” according to the design of the block desired. Apply a light coating 
of oil to interior surface of mould. 

Measure out quantities of cement and fine and coarse aggregate in the 
proportions decided upon and thoroughly mix them. 

Add water in small quantities, mixing the mass well at the same time 
until it is of uniform colour and consistency. 

Place some of the concrete mix in the form to a depth of two to three 
inches, pressing it well into the corners and tamping it firmly. The re¬ 
mainder of the material may then be deposited and tamped layer by layer 
until the mould is full, when the surface may be levelled off and smoothed 
with a wooden float. 

When the concrete is sufficiently firm (dry mixture almost at once and 
wet mixture in about 24 hours) the sides of the mould may be unfastened 
and used for another block. 

Lift the finished block (still upon the pallet) from mould and place it 
aside for the concrete to harden. 

See that blocks are sheltered from sun and wind and permit them to 
cure for at least ten days. The blocks while curing should be kept coiv- 
stantly moist. The best plan of all is to immerse the blocks in a pond or 
tank of water and leave them there for two or three weeks. If this is not 
practicable, the blocks may be covered with old sacking or similar material, 
which should be kept thoroughly soaked with water, for the same period. 
The blocks may then be stacked and kept for future use. 

No concrete block should be used before it is three weeks old, unless 
a rapid hardening cement is used; in which case three days is generally 
sufficient curing time. 

For true cavity walls use blocks 3i inches thick for outside and 2\ 
inches thick for inside, with an air space of two inches. 

Partition walls can be made with thrdc or four inch thick blocks, as 
desired. 


CRAZING 

This is generally evident when the path has been finished off by 
sprinkling neat cement on it and then finishing with a steel float. This 
method produces a very uneven top skin of altogether different compo¬ 
sition to the bottom material, hence the liability to crack up. 
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USEFUL DATA FOR CONCRETE 
BLOCK MAKING 


One paper bag of c,ement weighs 94 pounds and measures one cubic 
foot. One ton of cement equals 24 paper bags: 


The grading of the sand will largely determine the mix to be used, 
and, assuming that the blocks are 12in. x 6in. x 3in., the following number 
of solid blocks will be obtained from the respective mixes, per bag of cement: 


1 Cement 

1 Cement 

1 Cement 

1 Cement 

1 Cement 

2 Dry Sand 

3 Dry Sand 

4 Dry Sand 

5 Dry Sand 

6 Dry Sand 

16 

24 

32 

40 

48 


If cavity blocks, the number of blocks, 12in, x 6in. x 6in., with two 6in. 
x 3in. x 3in. cavities in each block, which may be obtained from the 
respective mixes per bag of cement, based on the volume of dry sand, is 
as follows: 


1 Cement 

1 Cement 

1 Cement 

1 Cement 

1 Cement 

2 Dry Sand 

3 Dry Sand 

4 Dry Sand 

5 Dry Sand 

6 Dry Sand 

10 

15 

20 

25 

30 


Each block presents a face area of half square foot (12in. x 6in.) 
per block, so that the number of square feet of wall area obtainable from 
the respective mixes per bag of cement is as follows : 



1 Cement 
2 Dry 
Sand 

1 Cement 
3 Dry 
Sand 

1 Cement 
4 Dry 
Sand 

' 1 Cement 
5 Dry 
Sand 

1 Cement 

6 Dry 
Sand 

Solid type Block, 

3 inches thick . . 

8 

12 

16 

20 

24 

Cavity Type, six 
inches thick . . 

5 

7h 

10 

121 

15 


JOINING OLD AND NEW 
CEMENT WORK 

Where new work is to be bonded intimately with old concrete in a 
set hard condition, success will be obtained if the following simple rules 
are followed: 

1. Chip, hammer or scrape away all cement coating the surface to 
be bonded, exposing new clean broken surfaces to the stone or aggregate 
in the concrete. 

2. Brush away all loose and soft material, then hose thoroughly 
with a strong jet of water about thirty minutes before doing the new 
work. 

3. If the surface remains damp, sprinkle a thin layer of dry neat 
cement. If there is not sufficient water to saturate this, mix up cement 
and water to a paint consistency and apply with a thick brush, giving a 
heavy single coat. It is most important that the old work be thoroughly 
saturated. 
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CONCRETE BLOCK SILOS 


The farmer who wants a silo, yet wishes to avoid building the forms 
necessary for a monolithic silo, or who cannot readily avail himself of 
commercial silo forms, will find the block type of silo especially practical. 
Silo blocks are curved so that when laid up a course conforms to the 
curvature of the silo. Blocks may be made at home in a simple mould. 
They generally have an air space in the centre, a groove at each end 
and along the top for taking the reinforcement. The usual size of block 



is eighteen inches by eight inches by eight inches, and they are set in 
cement mortar one part cement to three parts sand. The proportions 
for the block itself are also three parts sand to one of cement. All 
blocks should be made sufficiently in advance of laying up in the wall 
to permit them to acquire good strength by hardening for one month. 


Foundation 

A suitable foundation should be constructed on solid ground as shown 
in Fig. 1 below. It is a good plan to provide for a drain pipe to carry 
off excess liquid which, if allowed to accumulate in the silo, would 
greatly increase the pressure on the walls near the bottom. Where such 
a drain is installed, it must be covered with a screen at floor level, to 
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prevent the silage from entering and, choking the outlet and also should 
be fitted with a bell or gooseneck trap to prevent the air from entering 
the silo. 


The floor and footing are placed in one operation. If the ground 
on which the silo is to be built is not firm, the footings should be 
widened to four feet and reinforced, with Sin. square rods' laid eight inches 
apart across the footing and about Id inches from the bottom. As the 
concrete is being placed for the footings, lengths of half inch round steel 
rods are set vertically in the concrete in such a position that they coin¬ 
cide with the holes and grooves of the building blocks; there should be 
one rod for every two blocks evenly spaced around the circumference 
of the silo. These rods form the vertical reinforcement and are carried 
up through the centre of the wall to the top of the silo. After the floor 
and footing have been laid about 24 hours the construction of the silo 
walls may begin. Before these arc started clean the top of the footing, 
removing all loose material. 

The first course of blocks is laid to line, bedded on about half inch 
of 2 to 1 cement mortar. Blocks in each, course are laid so that an even 
number of blocks or half blocks complete the circle, thus avoiding the 
cutting of blocks. Care must be taken to see that the walls are plumb 
and circular. This is accomplished by constant levelling and plumbing. 

Like the monolithic silo, 
the blocks must be rein¬ 
forced and for this pur¬ 
pose steel wires or rods 
are embedded in the hori¬ 
zontal mortar joints; the 
accompanying table will 
show the amount of re¬ 
inforcement necessary for 
different sizes of silos. It 
should be noted that 
in the larger size silos 
fin. diameter steel rods 
are specified for the low¬ 
er portion as in these 
cases two No. 3 wires 
would not be strong 
enough. 

Doors 

Intermittent doors with 
concrete door frames are 
preferable in the block 
silo. The form shown in 
Fig. 2 occupies a width of 
two 18in. blocks. Wall re¬ 
inforcing should be se¬ 
curely attached to the 
vertical rods in the jambs 
as shown. A silo wall 
made of first class dense 
block will be smooth and 
require no finish except 
a wash of cement-water 
paint. 
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COLOURS IN CONCRETE 


A new chapter in the interesting history of cement and concrete is 
opening up with the application of colour as a means of expression in 
the architectural and decorative treatments of surfaces. Ordinary pig¬ 
ments and coloured earths that are suitable for other colouring puposes 
arc liable to failure in the presence of cement. The metallic oxides have 
been found successful. Th.cy withstand the chemical actions of the hard¬ 
ening cement, and will not fade under the influence of strong sunlight. 
Whenever buying fine dry colour powders for use with cement, satis¬ 
factory guarantees should be obtained regarding permanence and fading. 
Use only those colours that have been proved successful by past experience. 


Colours —Fine dry colour pigments for cement work are obtainable 
in various colours. The proportion of colour powder used should be 
approximately as under: 



t 86 

Red 

S 14 


c 88 

Yellow 

| '12 

t 86 
| 14 

Blue 


S 90 

Green 

1 


( 88 

Chocolate 

1 6 

1 2 
( 90 

l 10 

Black 


f 97 

Pink 

•1 ? 

1 3 


parts Portland cement 
parts red oxide of iron 

parts Portland cement 
parts yellow ochre 

parts Portland cement 
parts azure blue or ultramarine 

parts Portland cement 
parts oxide of chromium 

parts Portland cement 

parts black oxide of manganese 

parts red oxide of iron 

parts black oxide of iron or copper 

parts Portland cement 
parts black oxide of manganese 
or any carbon black 

parts Portland cement 

parts best quality crimson lake 


A few experiments should be made to determine th,e amount. Every 
batch of colour should be carefully weighed to ensure regularity in the 
finished work. 

The colour and cement should be thoroughly blended in the dry state. 
One method is to pass the mixture several times through a fine mesh 
plasterer’s sieve until a uniform appearance is obtained. The coloured 
cement should then be mixed with 2h parts selected clean sand until of 
uniform appearance again. For this purpose, turning over, by hand-shovel 
at least six times is necessary. Scoop the mixture out in the form of 
a crater, and pour in a measured quantity of water — four gallons to a 
batch taking one bag of cement is usually sufficient. The wet mixture 
should be well shovelled for about ten minutes to obtain best results. In 
all coloured concrete work the greatest care and the best workmanship 
is required. Trowelling should be thorough but not excessive, and damp 
curing should be continued for at least seven days. 

White Cement —Where a pure white effect is desired, it is best 
obtained by the use of white Portland cement, which is made from pure 
white limestone and pure white clays. This cement behaves in the same 
manner as ordinary Portland; all the ordinary rules of good concreting- 
can be followed. Every .are must be taken to ensure that the sand axel 
stone are quite clean, for any impurity of'earthy matter would so dis¬ 
colour the concrete that the usefulness of the white cement would be 




Page 37 


by rising Swan Brand Cement 



discounted or lost. Pure white sand, crushed quartz, or crushed white 
marble are the usual aggregates employed. 


Hydrated Lime — A white effect can he obtained by the use of small 
proportions of hydrated lime with a batch, of concrete or mortar. Quan¬ 
tities up to fifteen pounds added to each cubic foot bag of cement will 
make concrete very light in colour. It will not, however, be the equal 
of white cement. 


PLASTER, ROUGHCAST, AND 
STUCCO 

The finishing touch to many a wall or concrete ornament is given by 
an application of a plastic coat of smooth, easy working, cement plaster 
or stucco. Originally these mixtures were used in plugging up the spaces 
between roughly cut stonework and in filling up cracks. It is easy to 
imagine how the workman, having excess plaster protruding from wide 
joints and cracks, would flatten it out across the wall with, his plastering 
tools, and eventually develop the habit of so spreading the mixture that 
the underneath masonry would become completely covered. 

Materials — Plaster and stucco mixtures usually consist of one part of 
cement to three of well-graded, medium fine sand, to which is often added 
small proportions of hydrated lime to give extra smooth working prop¬ 
erties. 

Roughcast is made from a mixture of one part of cement to three 
parts of finch to finch toppings. Some plasterers prefer fragments of 
broken bricks or small pieces of coke breeze, as these materials are light¬ 
weight and are not so liable to drop off the wall. 

Colour pigments of any desired shade or tint may be thoroughly mixed 
with the cement in a dry state before adding the aggregate. According 
to the result desired, from six to eight pounds per bag of cement will 
be necessary. 

Mixing — If colour is to be used, this must be thoroughly blended 
with the dry cement. The best practice is to have the blending done in 
a special ball mill in a factory. If attempted on the job, colour can be 
mixed with the cement by sieving six or eight times through fine plas¬ 
terer’s sieves. 

The aggregates should be measured and carefully mixed with the 
cement in a dry state until the appearance is one uniform colour. Machine 
mixing is better than hand mixing, and the batch should remain for at 
least five minutes in the mixer drum. .Hand mixing, if carefully done, 
can be quite satisfactory. The batch should be mixed at intervals up to 
a quarter of an hour. Plaster may be used after standing for an hour 
or so, provided that extra water is not added. Water at this stage 
would partly destroy the valuable strength properties of the cement. 

Preparing the Wall Surface — Solid concrete walls shoul 1 be chipped, 
picked or hammered to provide a rough surface. Brick walls should 
have all joints raked out to a depth of f inch or * inch. First quality 
bricks should be chipped all over to give a key for the plaster. Ordinary 
quality bricks are so> porous that no roughening is needed; Cinder con¬ 
crete bricks are ideal as backing for plaster and require no special prepa¬ 
ration. Other masonry, such as natural stones, should be chipped to 
expose clean new surfaces. 

In all cases the walls need to be dampened. The mortar mixtures, 
to be applied as plaster, contain a certain amount of water, which is 
needed by the cement in its chemical changes. Dry and porous walls will 
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become soaked with this water before the cement has set if they, are not 
properly clamped at first. The cement losing this water will take a very 
poor set and may even be worthless for its purpose. Many of the failures 
of plaster coats can be traced to the lack of proper soaking of a porous 
wall. The plaster is known to crack and craze; often the bond with the 
wall is so poor that large sheets of plaster crack and fall off. All these 
troubles may be avoided if proper preparations are made. 

The walls should be hosed several times up to the day preceding the 
plastering; this will ensure that ample moisture is held within the wall. 
To obtain proper “suction” or quick stiffening of the plaster coat when 
it is applied, the surface should be slightly damp, but not running with 
water. Usually sufficient water for this purpose can be flicked on with 
a whitewash brush. The first layer or undercoat, about finch thick, is 
put on with steel trowels and within a few minutes is scraped down with 
a long thin ruler or straight-edge to give a flat wall. Where the finish 
is to be smooth plaster or textured stucco, this first coat is allo*ved to 
set hard for 24 hours at least before the final finch coat is added. 

For roughcast work the cement and toppings or coke fragments are 
“spattered” on with a flat trowel or wooden “platter,” and the work 
must proceed without interruption so that joints will not appear in the 
finished job. 

Curing —Cement plasters should be hosed regularly for several days 
following the application so that the hardening and strengthening of 
the cement paste may continue. To obtain the best results, water is 
needed continuously so that the cement mixtures may grow in strength. 

Painting —Portland cement plaster and stucco may be painted pro¬ 
vided soecial precautions are taken. The wall must be continuously damp 
cured for at least a week and then allowed to dry out. The painting 
operations should be delayed for as many weeks as possible to allow the 
active chemicals in the cement to be properly combined. On the dry 
wall apply 'with brushes a solution made up of two pounds of zinc sul¬ 
phate crystals to a gallon of water. Allow this to dry for at least two 
days and then rub off any surplus zinc sulphate which remains. Sizing 
of the plaster should then be done with the best quality varnish in 
preparation for the ordinary oil paint. 


SETTING FAILURES 


These are chiefly due to the presence of organic matter, such as 
small roots, manure, coal dust, etc., in the sand or large aggregate. The 
presence of the - slightest quantity of sugar will delay the setting time 
sometimes for days, with the result that the concrete is useless. Another 
cause of trouble is allowing the mixing water to be absorbed by some 
material close to the work being done, thus leaving the concrete with 
insufficient water for the chemical action of setting to take place—this 
is a very frequent fault and great care should be taken to see that all 
the surrounding work is well dampened before proceeding with the new 
work. 

DUSTING 

Dusting or wearing of concrete surfaces usually indicates a defective 
finish due, in most cases, to improper finishing and curing. If fresh 
concrete is trowelled too much, fine material is drawn to the top, resulting 
in the surface lacking durability. Likewise, if a concrete surface is not 
allowed to cure properly it does not become hard and lacks durability. 
Where dusting occurs it can often be corrected through the use of a 
hardening treatment, such as the application of tri-silicate of soda. 
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CONCRETE LAWN ROLLER 




The form for the roller consists of a sheet of galvanised iron bent 
circular with its ends overlapping and held in position by boards cut to 
fit around the metal. It should be assembled on a flat surface and made 
exactly vertical. An axle of iron piping is set in the exact centre of 
the form. A suitable handle can then be attached. 

USEFUL INFORMATION 

One ton of cement is contained in 24 paper bags of Swan cement. 

Each paper bags contains approximately 941b., equal to one cubic foot. 
Four paper bags are equal to one cask of cement. 

One ton of sand equals 22 cubic feet. 

One gallon of water weighs 101b. 

One cubic foot of water weighs 6241b. 

One paper bag of cement mixed as neat cement mortar will cover 10.5 
square feet one inch thick. 

One paper bag of cement mixed with one of sand will cover 16.5 square 
feet one inch thick. 

One paper bag of cement mixed with two of sand will cover 24.7 square 
feet one inch thick. 

One paper bag of cement mixed with three of sand will cover 33.7 square 
feet one inch thick. 

Floors 

One paper bag of cement mixed 4:2:1 will cover the following areas: 

4 inches thick.1.57 square yards 

5 inches thick.1.27 square yards 

6 inches thick.1.05 ssuare yards 

7 inches thick.0.9 square yards 

Mass Concrete 

One paper bag of cement will make the following quantity of concrete: 

Mixed 4 stone, 2 sand, 1 cement .. .. 4.05 cubic feet 

Mixed 5 stone, 24 sand, 1 cement .. .. 5.02 cubic feet 

Mixed 6 stone, 3 sand, 1 cement A. .. 5.77 cubic feet 

To make one cubic yard of concrete 4:2:1 mix requires six paper bags 
of cement. 























































































CONCRETE MIXTURES 






Materials required to 

Yield of 

Mixture 
per paper 


Proportions 

of 

make 10 cub. yds. 

mixture ! 

Class of Work 

Nominal Mix 
(volumes) 

Cement 
(paper ! 

Sand 1 

Metal or 
Gravel 

baq of 
cement 





baqs) 

(cu.yds.) 

(cu.yds.) 

(cu.ft.) 


Cement 

Sand 

Stone 





Heavy duty floor sur- 
facipgs for factories 
and dairies. Very thin 
slabs and slender col¬ 
umns where heavily 
reinforced. 

1 

1 

2 

100 

3.7 

7.4 

2.70 

High structural 
strength concrete for 
thin reinforced walls, 
slender r e i n f orced 
columns, fence posts, 
heavy duty floors . .. 

3 

76 

1 

n 

4.2 

8.5 

3.55 

High strength con¬ 
crete for heavily traf¬ 
ficked roads; heavy 
duty factory or mill 
floors . 

1 

2 

31 

65 

4.8 

8.5 

4.20 

Commonly a d o p ted 
mixture for reinforc¬ 
ed concrete b c a m s 
and floor slabs, roads, 
footpaths, silos, etc. . 

2 

4 






1 

60 

4.4 

8.9 

4.50 

For general structural 
purposes . 

1 

21 

4 

55 

5.1 

8.2 

4.90 

For strong founda¬ 
tions, lean mix roads 

1 

21 

5 

49 

4.5 

9-1 

5.50 

Fou n dations for 
roads, m a c h i nery, 
buildings, etc., and 
for concrete in mass 
walls .. .. 

1 

3 

6 

41 

4.6 

9.1 

6.60 

High strength grout 




mixture . 

1 

1 


195 

7.2 


1.40 

Watert i g h t plaster 
coats for cellars, 
tanks, dairy walls, 
etc. Mortar for struc¬ 
tural brickwork .. 








1 

2 

128 

9.5 

2.10 

Surface rendering for 

2 - course cone rete 
paths. Mortar for 
brickwork in cement. 
Grout for cement 
penetr a t i o n roads, 
etc.. 

1 

21 


110 

10.1 


2.45 

Mortar for wall plas¬ 
ter, rough casting, 
and stucco. 

1 

rt 


96 

; 10.6 


2.80 

Sand cement mixture 
for building blocks 
and bricks. Will not 
resist damp ... 

o 

5 







1 

63 

! 11.7 

4.3' 


Note: A paper bag of cement weighs 94 pounds and measures one cubic foot 
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